This 
Introduction
The project management literature has three streams of research which are evolving around the concept of project success. They are (1) critical success factors -often considered as the independent variables that make success more likely (e.g. Gunasekera, 2009; Tabish & Jha, 2011; Yong & Musttaffa, 2012; Chen, 2012; Garbharran et al., 2012) , (2) project success criteria -often considered as the dependent variables and used to measure success (e.g. Lim & Mohamed, 1999; Chan & Chan, 2001; Hughes et al., 2004; Al-Tmeemy et al., 2011; Heravi & Ilbeigi, 2012) , and (3) third stream has immerged as the investigating the relationship between success factors and success criteria (Han et al., 2012) . In the construction project management context, studies of these three streams are instrumental for the development of the construction project management knowledge (Silva et al., 2016) . Though project success is the centre for all three streams, appropriate measurement scale for measuring construction project success in the present context for quantitative research is difficult to find. Development of this type of measurement scale that includes Sri Lankan perspectives is a long outstanding issue. Further, Chan & Chan (2001) opine that though many researchers have proposed various criteria to measure construction project success, there is no general agreement. Without a valid and reliable scale, conducting empirical studies is problematic in quantitative paradigm. Failure to use a carefully developed measurement instrument can result in invalid and uninterpretable data (Hinkin et al., 1997) . Further, they stress the need for developing measures to study phenomena unique to the particular industry. Chan & Chan (2001) stress that the concept of project success has remained ambiguously defined in the construction industry. Han et al. (2012) stress that the lack of an agreed definition for project success has long been the reason for failing to define and evaluate success. Therefore, Silva et al. (2016) have defined the concept of construction project successes after conducting a thorough literature review and provided a conceptual framework for the concept. This study is an extension of the work of Silva et al. (2016) in order to fill the existing research void. Therefore, the main aim of this study is to develop a valid and reliable measurement scale for construction project success that can be used in any construction industry research setting. Resulting measurement scale of this research will definitely be instrumental for both practitioners and academics who have aspirations to broaden the knowledge domain in construction project context.
Literature Review
Project success is the foundation for managing and controlling current projects, and for planning and orienting future projects (Chovichien & Nguyen, 2013) . Project success is an abstract concept and determining whether a project is successful is subjective and extremely complex (Parfitt & Sanvido, 1993) . Baker et al. (2008) suggest that there is no such thing as an absolute success in a project and there is only perceived success. According to Parfitt & Sanvido (1993) , the definition of project success is different for each participant, but it is based on the basic concept of overall achievement of project goals and expectations. In line with this stream of thought, Silva et al., (2016) define construction project success as "the perceived degree of achievement of predetermined performance objectives and participants' expectations of the execution of a construction facility or a service".
Criterion is a principle or standard by which anything is or can be judged (Lim & Mohomed, 1999) . According to De Wit (1988) and Cooke-Davies (2002) , project success criteria are the measures by which success or failure of a project will be judged. Chan & Chan (2001) define project success criteria as the set of principles or standards by which favorable outcomes can be completed within a set specifications. Table 1 provides a  summary of the literature on measurement criteria, definitions and possible  items/indicators for measuring perceived construction project success. Generally, researchers have grouped success criteria into different components or factors of project success (e.g. Baccarini, 1999; Pinto & Slevin, 1988; Shenhar et al., 2001) . Criteria of construction project success are often categorized as efficiency and effectiveness measures (De Wit, 1988; Pinto & Slevin, 1988; Belout, 1998; Atkinson, 1999) . Efficiency measurers deal with time, budget and specifications, effectiveness measurers refer to achievement of project objectives, user satisfaction and the use of the project (Takim & Adnan 2008) . Silva et al. (2016) suggest to view construction project success as a two dimensional concept. Accordingly, construction project success could be viewed as the degree of achievement of efficiency (short-term perspective) and effectiveness (long-term perspective) objectives of an execution of a project. Chan & Chan (2001) , Pinto & Slevin, (1988) Atkinson ( Takim 
Methodology
Questionnaire development -According to Hikin et al (1997) , deductive approach for scale development is appropriate when some literature exist on the concept that are intended to measure. As the first step, the procedure for systematic literature review recommended by Tranfield et al. (2003) was performed in order to define the concept and identify possible criteria and items in order to measure the concept. After consulting 10 experts in the field, 9 criteria with 25 items that are in line with the theoretical definition were finally identified. This includes the items introduced by the authors as well. Likert scale was used because vast majority of scales used in behavioral science in survey questionnaires are Likert scales that utilize an interval level of measurements (Cook et al., 1981; Schmitt & Klimoski, 1991 as cited in Hinkin et al., 1997 . Measures with five or seven point scales have been shown to create adequate coefficient alpha that is necessary for internal consistency reliability estimates (Lissitz & Green, 1975 as cited in Hinkin et al., 1997) . Therefore, a 7 point Likert scale where 1 = Strongly Disagree, 4 = Neutral, 7 = Strongly Agree, was used in the questionnaire in order to get wider variance of the opinions from the respondents.
Sample and procedure -Population is made up of ongoing road and building construction projects in Sri Lanka that are executed by the 10 largest contracting companies registered in Construction Development Authority of Sri Lanka. Therefore, a sample framework included 108 projects. Questionnaires were administrated to all 108 projects representing one participant from each project. Project Managers were the participants from the projects. Finally, 47 (44% response rate) valid responses were received. Participants have 5 -10 years' experience in average and majority has a degree or more qualifications. Therefore, all the participants are qualified project management professionals with enough experience in the field. Out of 47 projects, 70% is building projects and road sector is accounted for 30%. 25% of building projects is public sector (client) projects while 46% is belongs to private sector ownership. Values of the projects range from SLR. 50 million to over 1,000 million. Average project value is between 501 to 1000 million. Therefore, sample covers projects from small, medium to large scale projects. Another important characteristic of the sample is physical status of the projects. Concerned projects range from mobilization stage to 100% completion stage. More than 60 % has completed 50% of the physical work.
Validity -Validity is concerned with whether the right concept was measured (Sekaran & Bougie, 2010; Zikmund et al., 2013) . Further, Sekaran & Bougie, (2010) stress the need for establishing three important validity types that are required for a measurement scale: content validity, criterion related validity and construct validity. Content/face validity ensures that the measure includes an adequate and representative set of items that tap the concept. To establish the content/face validity for this scale, previous studies were reviewed and all established items were included in the scale. Then those criteria and items were presented to 10 experts in the field representing both academics and practitioners. Overlapping and inconsistent items with definition were dropped in this process while ensuring content adequacy. Criterion related validity is established when the measure differentiate individual on a criterion it is expected to predict and this can be done by establishing concurrent validity or predictive validity (Sekaran & Bougie, 2010) . Accordingly, Concurrent validity occurs when the respondents score differently on the instrument. Predictive validity is about the ability of the measure to differentiate among individuals with reference to future criterion. Construct validity refers to how well the results obtained from the use of the measure fit the theories around which the test is designed and this is assessed through convergent and discriminant validity (Gerbing & Anderson, 1988) . Zikmund et al. (2013) define construct validity as the ability of a measure to confirm a network of related questions or hypotheses generated from literature based on concepts. Criterion validity and construct validity occur during the statistical analysis of the data. Correlational analysis is a measure that can be used to establish concurrent and predictive validity. Factor analysis is a useful measure to establish construct validity and it is a (Sekaran & Bougie, 2010) . Therefore, in order to establish criterion and construct validity, the questionnaire was administrated to a sample and the correlational and factor analysis have been performed. Reliability -Reliability of the measure indicates the extent to which it is without bias (error free) and hence ensure consistent measurement across time and across various items in the instrument (Sekaran & Bougie, 2010) . This is related to the internal consistency and the stability of the measure. The internal consistency of the measure is about the homogeneity of the items in the measure that tap the concept. Therefore, items should 'hang together' as a set and be capable of independently measuring the same concept so that the respondents attach the same overall meaning to each of the items (Sekaran & Bougie, 2010) . The most commonly accepted measure for assessing a scale internal consistency is Cronbach's alpha which tells how well the items measure the same construct (Price & Mueller, 1986 ). Cronbach's alpha is a perfectly adequate index of the inter-items consistency reliability (Sekaran & Bougie, 2010) . Therefore, Cronbach's alpha has been calculated to establish the reliability of the scale. SPSS software package (version 22) has been used for the data analysis. Table 2 includes the descriptive statistics for each items. There are 47 participants and no missing data were reported. The responses to each individual item have a fairly good spread. There are not outliers reported in the dataset.
Results and Discussion

Table 2: Descriptive Statistics
According to Kaiser & Rice (1974) , KMO measure of sample adequacy is an adequate indicator to see the sample adequacy in order to perform a factor analysis. Accordingly, if the value is .90s -Marvelous, 80s -Meritorious, .70s -Meddling, .60s -Mediocre. In the Table 3 , KMO value is .675 which is greater than mediocre level and it is closer to meddling level. Further, it could be noted, that according to Bartlett's Test of Sphericity, the P -value is .000 which is less than 0.05. Therefore, it is statistically significant and possible to conduct a factor analysis without any difficulty. Sig.
.000
According to Kim & Mueller (1978) , it is important to investigate the inter-item correlations among the variables before doing a factor analysis, because Churchill (1979) , mentions that low correlations are producing error and unreliability. Table 5 , vast majority of the items have communality values greater than .04 while some of the communality values are lower than that. This outcome suggests that some items do not share equally in the common core and should be eliminated (Churchill, 1979) . Further, it was found that some items are inappropriately loading (cross loading) with some other factors. Hinkin et al. (1997) , explain that only those items that clearly load on a single factor should be retained. According to them, retaining items should have factor loadings greater than .04 or/and the factor loadings should be twice stronger on the appropriate factor than other factor. Therefore, problematic items were dropped. Scree-pot (Figure 1) , Eigenvalues, Total Variance Explained (Table 6 ) and the literature have been used to decide the number of factors to be extracted. According to Hinkin et al. (1997) , percentage of variance explained that are looking for is greater than 60%. If the extracted factors could explain 60% of the total variance it could be considered as a minimum acceptable level. Therefore, extracted three-factor-solution is appropriate because these three factors explain 62.75% of the variance of the construct of construction project success (Table 6 ). It is believed that this three-factor-solution is simple, parsimonious and in line with the literature. In this process factor analysis was iterated until an appropriate scale was found. Finally, only 17 items were retained and those items are appropriately loading on three factors ( According to Table 8 , communality values for finally retained items are greater than 0.4 which shows that each item sufficiently correlates with other items. Thus these items equality share the common core of the construct that is intended to measure. Reliability statistics -Reliability of a measure indicates the extent to which it is without bias (error free) and hence ensures consistent measurement across time and across varies items in the measurement (Sekaran & Bougie, 2010) . Most commonly accepted method for assessing internal consistency reliability is Cronbach's alpha (Price & Mueller, 1986 ). Cronbach's alpha is computed in terms of the average inter-correlations among the items measuring the concept. Cronbach's Alpha is considered as a valid indicator of inter-items consistency reliability. Higher the Cronbach's coefficient alpha, the better the measurement. Hinkin et al. (1997) highlights that the Cronbach's coefficient alpha greater than .07 is desirable. According to Churchill (1979) , it is an indication of strong homogeneity and suggesting that sampling domain has been captured adequately. According to the reliability statistics (Table 9 ), Cronbach's Alpha value is .887 for overall scale. Therefore, it indicates a good inter-items correlation. This test was performed separately for each factor and results indicate a good inter-items consistency reliability for each factor that were extracted (1 Silva et al. (2016) . It is clearly observable that items loaded on 2 nd and 3 rd factors are related to project management efficiency which Silva et al. (2016) refer to efficiency dimension. Further, it is observable that the items that are loaded together on 3 rd factor are related to meeting the requirement of safety, environmental and quality standards. These are often considered as the compliance requirements that the project management organization should adhere to in the process of project execution. Items loaded on 2 nd factors are about the project implementation efficiency. factor is more future oriented and therefore related to long term perspective (effectiveness) of the conception of Silva et al. (2016) . Therefore, 1 st factor could be rationally labeled as Preparing for Future. Therefore, dimension of Project Implementation Efficiency could be defined as the degree of compilation of construction work within the estimated budget, time schedule and cashflow targets and this dimension could be measured with 5 items. Dimension of Project Compliance Management Efficiency could be defined as the degree of compliance to quality, safety and environmental standards and it could be measured with 5 items. Dimension of Preparing for Future could be defined as the degree of achievements in terms of new expertise, confidence, reputation, new work techniques, employee development, new business contacts and the satisfaction of the client in order to be successful in future and this could be measured with 7 items.
Conclusion and Recommendations
Construction industry is largely dependent on a project based management strategy. Generally, construction project management researches are evolving around the concept of project success because project success is the central concern of all parties. However, unavailability of an appropriate measure that could be used in present context has been a long outstanding issue. Therefore, this study has attempted to fill this void by developing a measurement scale with high validly and reliability. This paper has identified a three dimensional scale that has more parsimony and in line with literature in order to measure perceived construction project success. This measurement scale will be instrumental for academics that are aspired to do their researches in construction context. Further, this framework (Figure 02 ) could be used as a valid guideline for project management professionals and construction companies to dive their projects for achieving greater success. Also, future researches can test this scale in other country context and with larger sample in order to increase the validity and reliability of the scale.
